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Introduction

Throughoutthe temperateand boreal zones,human interventionhas influencedlandscapesand
forestsfor millennia. The degreeof humandisturbancehasonly been constrainedby the technology
and resourcesavailable to different cultures and by time since initial habitation. Humanshave
influencedforestsby regulatingpopulationsof browsers,clearing for agriculture,keepingdomestic
livestock, cutting treesfor fuel, building material,and fibre, introducingnew species,usingfire and
suppressingfire. Today’s forestsare the resultof all thesedisturbances,along with climatic change
and speciesmigration into postglaciallandscapes.The ability of humansto affect forest ecosystems
increaseddramatically after the Industrial Revolution. Managementhas beenextendedto native
forestsover largerareas;at the sametime, the switch from biomassto fossil fuels changedtraditional
forestmanagement.Combustionemissionsaffect forestsdirectlyandthroughclimatechange.

Restorationis importantfor manyinterestgroupsin all countries,andin mostcountriesoccurson
both publicly- andprivately-ownedland. Nevertheless,the motivationsfor attemptingrestorationare
diverse,reflecting the complexityof ecosystems,their currentstateandpastland-use,andthe human
contextof culture,economics,and governance.Restorationis undertakenwithin the policy framework
of increasingsustainabilityby enlargingthe areaof specific ecosystems,enhancingbiodiversity, or
repairing ecosystemfunctions. The most common specific objectives for restoredforests include
timber, wildlife habitatfor gamespecies,or aesthetics.Increasinglyotherobjectivesare considered,
including carbon sequestration,biological diversity, non-gamemammals and birds, endangered
animalsandplants,protectionof waterqualityandaquaticresources,andrecreation.

ForestRestoration

Although widespread,there is little agreementon what constitutes forest. Broadly defined, it
encompassesefforts to counteractnegativeeffectsof conversionto other land use(reconstruction,
reclamation,replacement)anddisturbanceand stresson existingforests(rehabilitation,reclamation).
In temperateand borealforests, the focus is on restoringnative forestsand landscapes(Stanturfand
Madsen2004). Much of the literaturefocuseson restoringhistoric forests,althoughmanyrestoration
ecologists recognize that attempting to recreatehistoric forests is doomed to fail becausethe
conditionsunderwhich theydevelopedcannotbe replicated(Hobbs2004; DavisandSlobodkin2004).
A pragmaticapproachto activerestorationis to restorea desiredspeciescomposition,standstructure,
andnatural functionswithin anacceptabletime interval. Objectivesareimportantandmaydependon
spatial or temporal scale.While sustainabilityvaluesof biodiversityconservationandmaintenanceof
ecological services increasingly are important objectives, private landownerswho participate in
restorationseekothervalues such as financial return. Long-term stability of restoredforestswill be
assuredif the full rangeof objectivesis met.

Whereremnantsof theputativenatural forest remain,or can be reconstructedfrom the historical
record, the questionof what is natural is hotly debated.Nevertheless,eventheseforestshavebeen
altered. It would be easy to concludethat thereis no scientific basis for restoring natural forests
becausehumansandclimate changehaveso drasticallychangedthe whole biosphere.Indeed,some
restorationistsconcludethat choiceof endpointis inherently political, not scientific. Nevertheless,
suchchoicesarenecessaryin a restorationprogramandthe rationalefor the choicemustbe conveyed
to the public. The taskfor restorationistsis to interpretthe scatteredscientifically basedknowledgeof
forest history, standdevelopment,and naturalprocesses,andcombineit with practicalexperienceto
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designobjectivesthat improvesustainability.Understandingthe dynamismof foreststandsis critical
to identifying appropriateoperationsfor restoration.Changingconceptsof forest ecologyand how
they have been applied to managementand conservationinclude the shift from viewing forest
ecosystemsas closed,steady-statesystemswith predictabledevelopmentpatternsto the presentview
of open systemsthat operateopportunistically, with multiple developmentalpathwaysfollowing
disturbance.To be successful,restorationefforts must adopt this dynamicview of forests.To be
effective, restorationistswill haveto educatethe non-technicalrestorationenthusiastsas well as the
generalpublic in this newparadigm.

Reconstruction
Forestsare amazinglyresilient and functioning forest habitat will developwhether or not we

intervene,given sufficient time; for examplelarge areasof agricultural land in the Tropics and the
Commonwealthof IndependentStatesappearto revertto forestsannually(FAO 2001).Afforestation
is an importantcomponentof forest reconstruction,particularlyin Europewhereforestlandareahas
expandedin the

20th century,driven initially by the needof the war industry and the fear of a wood
shortage.Afforestationand agriculturalpolicy has beenexaminedin tandemat the Europeanlevel
since 1968; afforestationwas a way to addressproblemsof agricultural overproductionand rural
unemployment.Increasingly,afforestationis undertakenfor ecologicalandamenity reasons.Perhaps
the most important lessonlearned from the Europeanexperienceis that not everyonewelcomes
afforestation,even when programsare voluntary. In predominantlyagricultural landscapes,planting
treesmay be seenas an assaulton rural cultureandtraditional landscapes.Certainly therehasbeena
backlashin manycountriesto the formerafforestationpracticeof planting coniferspecies.

Rehabilitation
Becauserestorationrequireson-going management,the silviculturist plays an importantrole in

bringing to beartime-testedtechniquesto shapethe developmenttrajectory of a standtoward the
desiredcondition,andto maintainthe restoredecosystem.In borealforests,theemphasisis on altering
forest managementto incorporateconsiderationof landscape-levelconcerns(biodiversity,disturbance
regimes)as well standstructureand coarsewoody debris. In temperateEurope,the main issue is
conversionfrom single-speciesconifer plantationsto broadleavedor mixed stands.In North America,
presentforestsarecomposedof nativespecies,howeverdistributionsand structuresarenot the same
as they were before the influence of Europeansettlers. in the western United States,the issue is
restorationof fire disturbanceregimesand reestablishinghistoric forest types and structures.These
issuesdominatethinking aboutforest restorationin the UnitedStates,and approachthenotion of re-
creation. Although logging, grazingand fire suppressionhaveheavily impactedtheseforests,ample
remnantsof relatively undisturbedconditions remain. Alternatively, such “natural” forestscan be
discerned from the historical record or through stand reconstruction techniques such as
dendrochronology.They aresimilar to approachesin borealEurope.

CommonThemes
Somesimilar concernscrosscontinentalas well as nationalboundaries;for example,disturbanceis

acommontheme.Besidesthe obviouslink of disturbanceto degradationandthe needfor restoration,
restoring natural disturbanceregimesis often a stated or implied goal. Fire in particular is a
disturbanceagentin specific ecosystemand natural fire regimeshavebeendisruptedby decadesof
suppression.

What is natural is an issue; in addition to the effectsof climatechangeon geologicaltime scales,
altered forest compositionand structuredue to humaninterventioncan be found in all continents.
Becauseof the dynamicnature of forest ecosystems,evenwithout anthropogenicdisturbancesit is
difficult to specify a natural forest in agiven place and time. Nevertheless,a recurringthemeis the
return of forests to more natural conditionsusing nature-basedsilviculture to accomplishthat goal.
Native speciesare emphasized,although a casecan be madeto usewhat are clearly exotic species
undersomecondilions.Evennativespeciesmaybe discriminatedagainstif theyarenot site-adapted,
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which is onemotivationfor conversionof Norway sprucein Europeor otherpinesto longleafpinein
the southernUnitedStates.

Defining a “natural” stand structureis evenmore arbitrary. Given the luxury of large areasof
contiguousforest under a single or a few owners, it is possible to restoreto a diversity of stand
structureson the landscapein roughly the sameproportionsas occurredhistorically with little human
influence;that is to say,undermostlynaturaldisturbanceregimes.Theseconditionsappearto exist in
westernNorth America;theymayalsoexist inborealEuropeandCentralandEasternEurope.In more
populous regions, however, nature-basedsilviculture that emphasizesrestoring complex stand
structuresshould stressthe positive aspectsof structural diversity in terms of stand stability. A
cautionarynote is in order. Restorationis not necessarilya win-win effort, especiallyfor private
landowners,andchanginglandscapeconditionsdoesnot appealto everyone.Restorationwill succeed
over the long-term if activities are framed in an economicperspective,with distinct, measurable
objectives.
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